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(57)Abstract: 

PURPOSE: To provide a device for mounting solder balls, in 
which in the case of vacuum-sucking and picking up the 
solder balls into many formed suction holes at the lower 
surface of a pickup head and mounting on electrodes in a 
substrate batchwise mis-mount can immediately be 
recovered. 

CONSTITUTION: The pickup head 1 1 vacuum-sucks and 
picks up many solder balls 1 in a supplying part 1 5 for solder 
ball 1 into the lower surface and the solder ball is mounted on 
the substrate 4 on a conveyor 8. A camera 21 observes the 
upper surface of the substrate 4, and if the electrode is 
detected to lack the solder ball 1 f successively the solder ball 
1 is mounted with the suction head 31 on this electrode. The 
substrate 4 mounting the' solder balls 1 in all electrodes, is 
carried into a heating furnace 40 with the conveyor 8 to form 
a hump on the electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The loading equipment of the solder ball carry out having had a loading means for a 
supplement carried one solder ball at a time on the aforementioned electrode with the loading 
mistake detected by loading means carry a solder ball collectively oh two or more electrodes formed 
in the top of a work, loading mistake check means inspect the existence of the loading mistake by 
this loading means, and this loading mistake check means as the characteristic feature. 
[Claim 2] Loading equipment of the solder ball of the claim 1 publication characterized by forming 
heating and melting, and the heating furnace that is solidified and forms a bump for a solder ball in the 
lower-stream-of-a-river side of the loading means for the aforementioned supplement. 
[Claim 3] The aforementioned work has a conveyer top on a straight line conveyed, and the 
aforementioned loading means, the aforementioned loading mistake check means, and the loading 
means for the aforementioned supplement are ****ed in order toward a lower stream of a river from 
the upstream of this conveyer. And it moves in the orientation in which the aforementioned loading 
means drives on a move table, and intersects perpendicularly with the conveyance orientation of the 
aforementioned conveyer. It has the pickup head which carries the solder ball with which the feed 
zone of a solder ball was equipped on the electrode of the aforementioned work which stops on the 
aforementioned conveyer. Moreover, it has the camera with which the aforementioned loading mistake 
check means carries out the horizontal displacement of the upper part of the aforementioned work 
which stops on the aforementioned conveyer with 1 st XY directional movement equipment and this 
1st XY directional movement equipment relatively [ orientation / XY ]. The loading means for the 
aforementioned supplement moreover, with 2nd XY directional movement equipment and this 2nd XY 
directional movement equipment Loading equipment of the solder ball of the claim 1 publication 
characterized by having the adsorption head which moves between the aforementioned works which 
stop on a solder ball feed zone and the aforementioned conveyer, and carries the solder ball of this 
solder ball feed zone on the aforementioned electrode. 

[Claim 4] It ****s in the orientation in which it has the conveyer which conveys a work, and the feed 
zone of a solder ball, the positioning section of a work, and the reservoir of flux intersect 
perpendicularly in the conveyance orientation of the aforementioned conveyer. Moreover, the pickup 
head collectively carried on two or more electrodes which take up the solder ball of the 
aforementioned feed zone and were formed in the top of the aforementioned work, The application 
head which applies the flux of the aforementioned reservoir on the electrode of the aforementioned 
work, It has the move table made to move this pickup head and this application head in the 
aforementioned orientation which carries out a rectangular cross. And a loading mistake check means 
to inspect the existence of the loading mistake by the aforementioned pickup head to a lower- 
stream-of-a-river side rather than the aforementioned feed zone, the aforementioned positioning 
section, and the aforementioned reservoir, Loading equipment of the solder ball characterized by 
having a loading means for a supplement to carry one solder ball at a time on the aforementioned 
electrode with the loading mistake detected by this loading mistake check means. 
[Claim 5] Loading equipment of the solder ball of the claim 4 publication characterized by forming 
heating and melting, and the heating furnace that is solidified and forms a bump for a solder ball in the 
lower-stream-of-a-river side of the aforementioned loading means. 
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[Claim 6] The process which carries out vacuum adsorption of two or more solder balls with which 
the feed zone of a solder ball was equipped on the inferior surface of tongue of a pickup head, takes 
up and carries the taken-up solder ball collectively on the electrode of the plurality of a work, The 
process which applies flux to the inferior surface of tongue of the solder ball taken up by the 
aforementioned pickup head by carrying out vacuum adsorption, or the top of the electrode of the 
aforementioned work, When a loading mistake is detected in the process inspected by the loading 
mistake check means, and the aforementioned process, whether the solder ball was carried in all the 
electrodes of the aforementioned work The loading technique of the solder ball characterized by 
including the process which carries out supplement loading of every one solder ball on the electrode 
which lacked the solder ball by the loading means for a supplement prepared in the conveyance way 
of the aforementioned work. 

[Claim 7] The loading technique of the solder ball the claim 6 publication which sends the 
aforementioned work to a heating furnace and is characterized for a solder ball by heating and 
melting, and making it solidify and forming a bump after carrying a solder ball in the electrode of the 
aforementioned work. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment and the loading technique of a 

solder ball of carrying the solder ball for forming a bump on the electrode of a work. 

[0002] 

[Prior art] Drawing 14 is the side elevation of the loading equipment of the conventional solder ball. 
The solder ball 1 which is a bump's material is ****ed by the container 2. By 3 being a pickup head, 
driving for a vertical-movement means (not shown), and performing a vertical operation the 
adsorption ****ed by the inferior surface of tongue — by carrying out vacuum adsorption of the 
solder ball 1 at a hole, and driving and carrying out a horizontal displacement to a move table (not 
shown) By moving to the upper part of the works clamped and positioned by the clamper 6, such as a 
substrate 4, and performing a vertical operation again there, and canceling the vacuum adsorbed 
state of the solder ball 1 , many solder balls 1 are put in block on the electrode 5 of a substrate 4, and 
are carried. 
[0003] 

[Object of the Invention] the inferior surface of tongue of the pickup head 3 — adsorption — many 
holes **** — having — **** — all adsorption — vacuum adsorption of the solder ball 1 must be 
carried out, and it must be carried in a hole on all the electrodes 5 of a substrate 4 However, 
conventionally, with a means, all the solder balls 1 by which vacuum adsorption was carried out could 
be carried on [ no ] the electrodes 5 of a substrate 4 on the inferior surface of tongue of the pickup 
head 3, but there was a trouble of being easy to remain one or two things or more in many solder 
balls 1 adhering to the inferior surface of tongue of the pickup head 3. In this case, the solder ball 1 is 
carried on [ no ] electrodes 5, but since the electrode 5 which lacked the solder ball 1 exists, this 
substrate 4 will become a defective. 

[0004] Moreover, although the process which forms a bump on the electrode of a work with a solder 
ball is included in the solder ball carried on the electrode of a work to heating and melting, and the 
process that is solidified and forms a bump from the process which applies flux to the electrode of a 
bump or a work, the technique in which such all processes can be automatically performed as work 
which a series followed is in the actual condition which is not yet established. 

[0005] Then, this invention cancels the above-mentioned conventional trouble, and aims at offering 
the loading equipment and the loading technique of a solder ball that a solder ball can be carried on 
all the electrodes of a work. Furthermore, it aims at offering the loading equipment and the loading 
technique of a solder ball that the solder ball carried on the electrode of a work can be automatically 
performed from the process which applies flux to the electrode of a bump or a work as heating and 
melting, and work that a series followed in all processes until it makes it solidify and it forms a bump. 
[0006] 

[The means for solving a technical problem] For this reason, this invention constituted a loading 
means for a supplement to carry one solder ball at a time on the electrode with the loading mistake 
detected by loading means to carry a solder ball collectively on two or more electrodes formed in the 
top of a work, loading mistake check means to inspect the existence of the loading mistake by this 
loading means, and this loading mistake check means. 
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[0007] 



[Operation] According to the above-mentioned configuration, after carrying a solder ball in the 
electrode of a work by the loading means, it inspects whether the solder ball is carried on all the 
electrodes of a work by the loading mistake check means. And if there is an electrode which lacked 
the solder ball, a solder ball is continuously carried on this electrode by the loading means for a 



[Example] Next, the example of this invention is explained, referring to a drawing. Drawing 1 is the 
plan of the loading equipment of the solder ball of the first example of this invention. Among drawing, 
four are a substrate as a work and a conveyer 8 top is conveyed in the orientation (method of the 
right) of X. The 1st loading means 10, the loading mistake check means 20, the 2nd loading means 30 
that is a loading means for a supplement, and the heating furnace 40 are formed in the flank of this 
conveyer 8 in order toward the lower stream of a river from the upstream. Moreover, the cylinder 7 
as a stopper made to stop conveyance of a substrate 4 sets a pitch in the conveyance way of the 
substrate 4 by the conveyer 8, and is prepared in it four pieces. When rod 7a of a cylinder 7 projects 
upwards, by this rod 7a, it is made to stop compulsorily and conveyance to the method of the right of 
a substrate 4 is positioned. That is, the cylinder 7 serves as the positioning section of a substrate 4. 
Moreover, if rod 7a draws below, a substrate 4 will be conveyed by conveyer 8 to the method of the 
right. 41 is a control section and controls the loading mistake check means 20, the 2nd loading means 
30, etc. 

[0009] Next, the 1st loading means 10 is explained. The 1st loading means 10 carries the solder ball 1 
on the electrode 5 (refer to drawing 3 ) of the top of the substrate 4 stopped in the cylinder 7 of the 
best style (left end of drawing), and is constituted as follows. 1 1 is the pickup head of the solder ball 
1, and is held at the move table 12 of the long picture prepared in the orientation which intersects 
perpendicularly in the conveyance orientation of a conveyer 8. When the motor 13 of the move table 
12 carries out a right reverse rotation, along with the move table 12, the horizontal displacement of 
the pickup head 11 is carried out in the orientation of Y. In addition, let the conveyance orientation of 
the substrate 4 by the conveyer 8 be the orientation of X in this example. Down the move way of this 
pickup head 11, the stripping section 14 of the solder ball 1, the feed zone 15 of the solder ball 1, the 
reservoir 1 6 of flux, and the cylinder 7 of the best style are formed in order. The cylinder 7 of the 
best style which are a stripping section 14, the feed zone 15, the reservoir 16, and the positioning 
section of a substrate 4 is ****ed on the straight line of the orientation (the orientation of Y) which 
intersects perpendicularly in the conveyance orientation (thes Orientation of X) of the substrate 4 by 
the conveyer 8. ' ' 

[0010] The stripping section 14 of the solder ball 1 consists of a box, and the pickup head 1 1 moves 
to the upper part of this stripping section 14, drops this stripping section 14, and collects the solder 
balls 1 which remained having failed in the pickup head 1 1 carrying in a substrate 4, and adhering to 
the inferior surface of tongue of the pickup head 1 1. Moreover, the feed zone 15 of the solder ball 1 
consists of a container, and the solder ball 1 is ****ed in large numbers, the adsorption formed in the 
inferior surface of tongue by the pickup head's 1 1 arriving at the upper part of this feed zone 1 5, 
driving for the vertical-movement means which is not illustrated there, and performing a vertical 
operation — to a hole 9 (refer to drawing 2 ), vacuum adsorption of the solder ball 1 is carried out, 
and it is taken up [ much ] 

[001 1] The reservoir 16 of flux consists of a container and flux 17 is ****ed. 18 is a cylinder and the 
squeegee 19 is held at the point of the rod 18a. When rod 18a of a cylinder 18 ****s, a squeegee 19 
carries out the slide of the oil-level top of flux 17, and carries out the smoothness of the oil level of 
the rough flux 1 7. 

[0012] Next, the loading mistake check means 20 is explained. 21 is a camera and is held at the point 
of the arm 22 which comes from block 23 a total on a conveyer 8, and is carried out. This camera 21 
observes the substrate 4 stopped in the central cylinder 7. 24 is X table, 25 is Y table, on the X table 
24, the Y table 25 is ****ed and 1st XY directional movement equipment is constituted. 26 and 27 
are motors which drive the X table 24 and the Y table 25, respectively. The block 23 is loaded on the 
Y table 25. Therefore, if motors 26 and 21 drive, a camera 21 will carry out the horizontal 
displacement of the upper part of a substrate 4 in the orientation of X, or the orientation of Y, and 
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will observe the electrode 5 of a substrate 4. 

[0013] Next, the 2nd loading means 30 is explained. 31 is an adsorption head and is held at the point 
of the arm 32 which comes from block 33 a total on a conveyer 8, and is carried out. 34 is X table 
and a motor for [ 35 ] each drive in Y table, and 36 and 37, and these constitute 2nd XY directional 
movement equipment. The block 33 is loaded on the Y table 35. ** [ a drive of motors 36 and 37 / 
move / therefore, / the adsorption head 31 / in the orientation of X, or the orientation of Y / in the 
upper part of the substrate 4 stopped in the cylinder 7 of the lowest style ] 38 is the feed zone of 
the solder ball 1 , consists of the container of a cylindrical shape and delivers the solder ball 1 in one 
train by driving for an oscillating means (not shown) and vibrating among the tray section 39 of the 
shape of a long and slender slot. The adsorption head 31 carries out vacuum adsorption of every one 
solder ball 1 delivered to the point of the tray section 39 t takes it up, and carries it on the electrode 5 
of a substrate 4. 44 is a dispenser, and the solder ball 1 is missing and it applies flux on ****** 5. 
The horizontal displacement of this dispenser 44 is carried out in the orientation of X, or the 
orientation of Y with XY directional movement equipment not to illustrate. 

[0014] The heater is built in the interior of a heating furnace 40. The substrate 4 in which the solder 
ball 1 was carried is sent into this heating furnace 40, and it is heated, being conveyed to the method 
of the right. Then, melting of the solder ball 1 is carried out, and a bump is formed on an electrode 5. 
[0015] Drawing 2 - drawing 7 are explanatory drawings of the bump formation technique of the first 
example of this invention. Next, a bump's formation technique is explained with reference to drawing 1 

- drawing 7 . in drawing 1 , the pickup head 1 1 of the 1st loading means 10 performs a vertical 
operation in the upper part of the feed zone 1 5 of the solder ball 1 — adsorption of the inferior 
surface of tongue — to a hole 9, vacuum adsorption of the solder ball 1 is carried out, and it is taken 
up Next, it moves to the upper part of the reservoir 1 6 of flux 1 7, and the pickup head 1 1 makes flux 
17 adhere to the inferior surface of tongue of the solder ball 1 by performing a vertical operation 
there. 

[0016] Drawing 2 shows the status at this time, the inferior surface of tongue of the pickup head 11- 

- adsorption — a hole 9 ****s in large numbers in the shape of a matrix — having — **** — this 
adsorption — vacuum adsorption of the solder ball 1 is carried out at the hole 9 This pickup head 1 1 
is connected to the vacuum device (outside of drawing) through the pipe 28. As shown in drawing 2 , 
the inferior surface of tongue of the solder ball 1 is landed at flux 1 7, it bundles up on the inferior 
surface of tongue of all the solder balls 1 f and flux 17 is made to adhere by subsequently raising the 
pickup head 1 1 by dropping the pickup head 1 1 so that it may illustrate. It will be ruined, if it lands the 
solder ball 1 on the water and makes flux 17 adhere, since the viscosity of flux 17 is large. Therefore, 
after making flux 17 adhere to the solder ball 1, the smoothness of the oil level of the flux 17 it was 
ruined with the squeegee 1 9 is carried out. 

[0017] Next, it moves to the upper part of a substrate 4, and the pickup head 11 carries the solder 
ball 1 in the electrode 5 of a substrate 4 by performing a vertical operation there. Drawing 3 shows 
the status at this time. After flux's 1 7 having adhered to the inferior surface of tongue of the solder 
ball 1, and dropping the pickup head 11, landing the solder ball 1 on the electrode 5 of the top of a 
substrate 4 and canceling the vacuum adsorbed state of the solder ball 1 there, the solder ball 1 is 
carried on an electrode 5 by raising the pickup head 11. 

[0018] Drawing 4 shows the status that the pickup head 1 1 went up. this example — drawing — 
setting — right-hand side to the 2nd solder ball 1 — adsorption — a hole 9 adheres and it has failed 
in loading to an electrode 5 On the electrode 5 which it failed in loading of the solder ball 1 , and 
lacked the solder ball 1, flux is again applied by the dispenser 44 and the solder ball 1 is carried by 
the 2nd loading means 30 so that it may state below. 

[0019] Next, in drawing 1 , the substrate 4 in which the solder ball 1 was carried is conveyed by 
conveyer 8 to the method of the right, and is stopped in rod 7a of the 2nd cylinder 7 from the 
upstream. Then, a camera 21 carries out the horizontal displacement of the upper part of this 
substrate 4 in the XY orientation, each electrode 5 arranged in the shape of a matrix on the substrate 
4 is observed, and it detects whether the solder ball 1 exists on an electrode 5. [ many ] Drawing 5 
shows the status at this time. Here, in this example, in drawing 5 , the solder ball 1 is missing on the 
2nd electrode 5 from right-hand side, therefore it is notified to the purport and the control section 



41. 
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[0020] Next, in drawing 1 , this substrate 4 is further conveyed by conveyer 8 to the method of the 
right, and flux is again applied on the electrode 5 to which the middle lacked the solder ball 1 by the 
dispenser 44. In addition, a substrate 4 is stopped in the 3rd cylinder 7 from the upstream in this 
case, and flux is applied. Subsequently, a substrate 4 is conveyed further to the method of the right, 
and is stopped in rod 7a of the right end cylinder 7. Then, as shown in drawing 6 , the adsorption head 
31 of the 2nd loading means 30 carries out vacuum adsorption of the solder ball 1 on a tray 39 by 
command of a control section 41 at the soffit section of the nozzle 31a, and takes up, and this solder 
ball 1 is carried on the electrode 5 which lacks the solder ball 1. 

[0021] Thus, if the solder ball 1 is carried in all the electrodes 5 of a substrate 4, this substrate 4 will 
be sent to a heating furnace 40 by conveyer 8 in drawing 1 , and will be heated in a heating furnace 
40. Then, melting and solidification of the solder ball 1 are done, and as shown in drawing 7 , bump 1' 
is done on an electrode 5. in addition, the air which moved the pickup head 1 1 which failed in loading 
of the solder ball 1 to a substrate 4 to the upper part of a stripping section 14 by command of a 
control section 41 in drawing 4 , and has been sent from the vacuum device there — adsorption — 
the solder ball 1 adhering to the inferior surface of tongue of the pickup head 1 1 is dropped to a 
stripping section 14 by blowing off from a hole 9 

[0022] Next, the second example of this invention is explained. The perspective diagram of the pickup 
head by which the plan of the loading equipment of the solder ball of the second example of this 
invention was equipped with drawing 8, and the loading equipment of this solder ball was equipped 
with drawing 9 , and an optical unit, and drawing 10 are [ explanatory drawing of a flux application 
operation of the loading equipment of this solder ball and drawing 1 3 of this cross section, drawing 
11 , and drawing 12 ] the cross sections of the cleaning unit of the application head of the loading 
equipment of this solder ball. 

[0023] With reference to drawing 8 , a whole configuration is explained first. In addition, in each 
drawing, an explanation is omitted by giving the same sign to the same element as the first example 
mentioned above. Moreover, in drawing 8 , since the configuration of the 2nd loading means 30 by the 
side of a lower stream of a river or the heating furnace 40 is the same than the loading mistake check 
means 20 as that of drawing 1 , it is omitting. In this second example, the stripping section 14 and the 
feed zone 15 of the solder ball 1 are prepared in one flank of the conveyance way of the substrate 4 
by the conveyer 8, and the reservoir 1 6 of flux 1 7 is formed in the flank of another side. Moreover, in 
the middle of the conveyer 8, 3rd XY directional movement equipment 50 is formed. This 3rd XY 
directional movement equipment 50 consists of the X table 51\ the Y jtable 52, and the motors 53 and 
54 for each drive, and serves as the positioning section which positions a substrate 4 to a position. 
The table 55 is laid on the Y table 52, and the substrate 4 is laid on the table 55. Therefore, if each 
motors 53 and 54 drive and the X table 51 and the Y table 52 move in the orientation of X, or the 
orientation of Y, a substrate 4 will also be moved in this orientation and a substrate 4 will be 
positioned by the position. 

[0024] The move table 12 is constructed between the stripping section 14 and the reservoir 16 of 
flux ranging over the conveyer 8. The pickup head 60 as 1st loading means and the application head 
70 of flux are held, and this move table 1 2 is made to move these two heads in the orientation of Y 
simultaneously. The arm with which 61 combines the pickup head 60 and the move table 12, and 71 
are arms which combine the application head 70 and the move table 12. 

[0025] The spacing of the pickup head 60 and the application head 70 By having made it equal to the 
spacing with the feed zone 1 5 and XY directional movement equipment 50, and the spacing of XY 
directional movement equipment 50 and the reservoir 16, and setting up the size of a spacing in this 
way It interlocks mutually on the common move table 12, and enables it to perform simultaneously 
the loading operation to the substrate 4 of the solder ball 1 by the pickup head 60, and the 
application operation to the substrate 4 of the flux 17 by the application head 70. The optical unit 80 
is formed between the feed zone 15 of the solder ball 1, and 3rd XY directional movement equipment 
50. Moreover, a stripping section 14, the feed zone 15, the optical unit 80, 3rd XY directional 
movement equipment (positioning section) 50, the cleaning unit (after-mentioned) 90, and the 
reservoir 16 are ****ed on the straight line of the orientation (the orientation of Y) which intersects 
perpendicularly in the conveyance orientation (the orientation of X) of a conveyer 8. 
[0026] Next, with reference to drawing 9 and drawing 10 , the pickup 60 and the optical unit 80 are 
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explained. The pickup head 60 is explained first. The pickup head 60 consists of the upper case 62 
and the lower case 63, and the transparent plate 64 is ****ed among both, vacuum suction of the 
lower case 63 is carried out through a tube 65 at a vacuum device (outside of drawing) — having — 
adsorption — vacuum adsorption of the solder ball 1 is carried out at a hole 9 Moreover, the sensor 
67 the condensing element 66 and for photodetections is formed in the interior of the upper case 62. 
[0027] The optical unit 80 makes the pedestal 81 of a long enclosed type the subject. The light 
source 82 of the shape of a line which irradiates light upwards is formed in the top of a pedestal 81. 
Moreover, standing boards 83 and 84 are formed in the both-sides section of a pedestal 81, and the 
light emitting device 85 and the photo detector 86 are formed in standing boards 83 and 84, 
respectively. 87 and 88 are codes. Incidence of the light horizontally irradiated from the light emitting 
device 85 is carried out to a photo detector 86. About an operation of this optical unit 80, it mentions 
later. 

[0028] Next, the application head 70 of flux is explained with reference to drawing 1 1 and drawing 12 . 
The application head 70 forms two or more pins 73 in the inferior surface of tongue of the mainframe 
72 of a square shape, and is constituted, and flux 1 7 is made to adhere to the inferior surface of 
tongue of a pin 73 in drawing 7 by performing a vertical operation in the upper part of the reservoir 16 
of flux 17. Subsequently, it moves to the upper part of the substrate 4 on XY directional movement 
equipment 50 ( drawing 12 ), and the flux 17 adhering to the inferior surface of tongue of a pin 73 is 
collectively imprinted on two or more electrodes 5 by performing a vertical operation again there. 
[0029] In drawing 8 , the cleaning unit 90 is formed between the reservoirs 1 6 of XY directional 
movement equipment 50 and flux. Next, the cleaning unit 90 is explained with reference to drawing 
V3 . 91 is a case and the supply reel 92 and the take-up reel 93 are formed in the interior. This supply 
reel 92 and take-up reel 93 are driven on a motor (outside of drawing), and rotate focusing on the 
axial center. 

[0030] The cleaning tape 94 is ****ed by the supply reel 92. Moreover, the block 96 is attached in 
the upper part of a case 91, and the grounding field 97 which consists of an elastic body is formed in 
the top of block 96. 95 is a guide idler. When a supply reel 92 and the take-up reel 93 rotate in the 
orientation of the arrow head, the cleaning tape 94 is ****ed in accordance with a guide idler 95 or 
the grounding field 97, and is rolled round by the take-up reel 93. As this cleaning tape 94, the 
synthetic-resin tape with large relative roughness etc. is used. 

[0031] The pin 73 of the application head 70 is dropped, the cleaning tape 94 on the grounding field 
97 is grounded, and the application head 70 is moved horizontally (refer to arrow head) there so that 
it may illustrate. Then, the inferior surface of tongue of all the pins 73 is ****ed on the cleaning tape 
94, and the depuration elimination of the flux 17 which carries out residual adhesion on the inferior 
surface of tongue is carried out. The cleaning tapes 94 on which flux 17 adhered and became dirty 
are rolled round and collected by the take-up reel 93. 

[0032] The loading equipment of this solder ball is constituted as mentioned above, and explains the 
whole operation below. Drawing 8 shows the status that the pickup head 60 and the application head 
70 are located in the feed zone 1 5 of the solder ball 1 , and the upper part of a substrate 4, 
respectively, the pickup head 60 performs a vertical operation in this status — adsorption of the 
inferior surface of tongue — to a hole 9, vacuum adsorption of the solder ball 1 is carried out, and it 
is taken up Moreover, the application head 70 also performs a vertical operation and, simultaneously 
with this, applies the flux 17 made to adhere to the inferior surface of tongue of a pin 73 beforehand 
on the electrode 5 of a substrate 4 (refer to drawing 1 1 and drawing 12 ). 

[0033] Next, when the move table 12 drives, the pickup head 60 is moved toward a substrate 4. 
Moreover, simultaneously with this, the application head 70 is also moved toward the reservoir 1 6 of 
flux 17. While moving to a substrate 4, the pickup head 60 passes through the upper part of the 
optical unit 80, as shown in drawing 9 and drawing 10 . At this time, as shown in drawing 10 , light is 
irradiated toward the inferior surface of tongue of the pickup head 60 from the line-like light source 



[0034] here — all adsorption — the time (namely, when there is no pickup mistake) of vacuum 
adsorption of the solder ball 1 being carried out at the hole 9 — all adsorption — the hole 9 is closed 
by the solder ball 1 , therefore incidence of the light is not carried out to a sensor 67 however, 
adsorption — the time (this example — drawing 10 — setting — central adsorption — vacuum 



82. 
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adsorption of the solder ball 1 is not carried out at a hole 9) of vacuum adsorption of the solder ball 1 
not being carried out at a hole 9 — the adsorption — since light carries out incidence into the lower 
case 63 from a hole 9 (refer to light shown by the solid-lini arrow head) and incidence of this light is 
carried out to a sensor 67, it becomes clear that there was a pickup mistake That is, the light source 
82 of the optical unit 80 serves as the detection means of the existence of a pickup mistake. 
[0035] When a pickup mistake is detected, the move table 12 is driven to an opposite direction, 
returns the pickup head 60 on the feed zone 15 of the solder ball 1, and performs a pickup operation 
again there. Next, it moves to the upper part of the optical unit 80 again, and the pickup head 60 
inspects the existence of a pickup mistake again. Here, if a pickup mistake is detected again, the 
pickup head 60 will be again returned to the upper part of a feed zone 1 5, and a pickup operation will 
be redone. However, even if it repeats the number-of-times pickup operation of predetermined, when 
a pickup mistake is not canceled, it is thought that a certain trouble occurred to equipment, in this 
case, the pickup head 60 is moved to the upper part of a stripping section 14 — making — there — a 
vacuum adsorbed state — canceling — or adsorption — blowing off air from a hole 9 — the solder 
ball 1 — adsorption — equipment is checked after dropping a stripping section 14 compulsorily from 
a hole 9 In addition, in such a case, the thing which had a trouble to the operator by information 
meanses, such as a buzzer, and to do for purport information is desirable. 

[0036] in addition, all adsorption that the light source 82 of the optical unit 80 has the shape of a line 
which makes a longitudinal direction orientation which intersects the move orientation of the pickup 
head 60, therefore was formed in the inferior surface of tongue of the pickup head 60 in the shape of 
a matrix when the pickup head 60 passed through the upper part of the optical unit 80 as shown in 
drawing 8 — the existence of a pickup mistake can be inspected at high speed about a hole 9 
[0037] Now, in a detection of the pickup mistake shown in drawing 10 , when a pickup mistake is not 
detected, as the move table 12 was driven in drawing 8 , it is made to move to the upper part of a 
substrate 4 and there explained the pickup head 60 with reference to drawing 3 and drawing 4 f the 
vertical operation of the pickup head 60 is carried out, and the solder ball 1 is carried on the 
electrode 5 of a substrate 4. However, flux 1 7 is beforehand applied by the application head 70 on the 
electrode 5 in this case. 

[0038] Moreover, when the pickup head 60 moves to the upper part of a substrate 4, it is moving to 
the upper part of the reservoir 16 of flux 17, and the application head 70 makes flux 17 adhere to the 
inferior surface of tongue of a pin 73 in drawing 8 , as shown in drawing 1 1 , when the application 
head 70 performs a vertical operation there. * , 

[0039] Next, in drawing 8 , while the move table 1 2 is driven to previously and an opposite direction 
and the pickup head 60 is moved toward the feed zone 15 of the solder ball 1, the application head 70 
is moved toward a substrate 4. The optical unit 80 detects the existence of a loading mistake in the 
middle of this move. That is, in drawing 10 t when the pickup head 60 moves in the upper part of the 
optical unit 80, light is irradiated toward a photo detector 86 from a light emitting device 85. This light 
is horizontally irradiated so that the inferior surface of tongue of the lower case 63 may be met. Here, 
when the pickup head 60 carries all the solder balls 1 in a substrate 4, the solder ball 1 has not 
adhered to the inferior surface of tongue of the lower case 63 at all (namely, when there is no loading 
mistake). Therefore, since incidence of the light irradiated from the light emitting device 85 is carried 
out to a photo detector 86, it is proved that a loading mistake is nothing. 

[0040] Since it is shaded by the solder ball 1 and incidence of the light irradiated from the light 
emitting device 85 is not carried out to a photo detector 86 on the other hand while the pickup head 
60 can carry no solder balls 1 in a substrate 4 but one piece or two solder balls 1 or more are 
carrying out adhesion survival on the inferior surface of tongue of the lower case 63, it becomes clear 
that there was a loading mistake. In this case, it moves to the upper part of a stripping section 14, 
and the pickup head 60 is dropped at a stripping section 14, and collects the solder balls 1 which 
carry out adhesion survival on the inferior surface of tongue. That is, the light emitting device 85 and 
the photo detector 86 of the optical unit 80 serve as the detection means of a loading mistake. 
[0041] Next, a substrate 4 is conveyed by conveyer 8 on a lower stream of a river, and an existence 
check of the loading mistake by the loading mistake check means 20 is conducted like the case of the 
first example. In addition, in this second example, since the existence of a loading mistake is 
inspected by the optical unit 80 as mentioned above, although this loading mistake detection means 
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20 may not exist, it is alike by way of precaution, and a check for the second time is conducted by 
this loading mistake check means 20. And on the electrode 5 which lacked the solder ball 1 for the 
loading mistake, after carrying the solder ball 1 by the 2nd loading means 30 like the case of the first 
example, a substrate 4 is sent to a heating furnace 40, and bump 1 ' is formed. In addition, depuration 
of the pin 73 by the cleaning unit 90 is performed to arbitrary timing, as the application head 70 
moves between a substrate 4 and the reservoirs 16. 

[0042] In this second example, two heads, the pickup head 60 and the application head 70, are 
prepared, and on the move table 12 which is a move means common to both, since it is made to 
perform loading of the solder ball 1 and an application of flux 17, making it move in the orientation of 
Y simultaneously, working capacity can be sharply raised rather than the thing of the first example. 
Moreover, by having formed the optical unit 80, a pickup mistake and a loading mistake can be judged 
exactly and recovery when there is a mistake can be performed. Moreover, by forming the cleaning 
unit 90, clean the pin 73 of the application head 70 suitably, the flux 1 7 of the optimum dose is made 
to always adhere to a pin 73, and it can apply to the electrode 5 of a substrate 4. Many operations 
mentioned above of course are controlled by the above-mentioned control section 41. 
[0043] 

[Effect of the invention] Since according to this invention this loading mistake is recovered 
immediately and a solder ball can be carried even if the electrode which it fails in this batch loading 
and lacks a solder ball occurs when carrying out batch loading of many solder balls on the electrode 
of a work by the loading means or the pickup head as explained above, the yield of a work improves 
and can cancel occurrence of a poor work. 

[0044] Moreover, by forming a heating furnace, a series of work from loading of a solder ball to bump 
formation can be continuously performed with sufficient working capacity. Moreover, the whole work 
can be remarkably raised by performing loading work of a solder ball and application work of flux in 
parallel, preparing two heads, a pickup head and an application head, and interlocking these two heads. 
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